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[ifci¥i&#©t&B] 

[ nsm 1 ] J: rj «« 0 «i*aW*»ll-7-»*» J: 

#JS7cJR©0 . 0 1 m o I %&.±5 0 m o 1 %*$S$W 

net ^:^m<b -r zxmm&m^ 

&»&^*lii-©^^©fb^©#&TT&fS 
T&C<tic<Mft5/&3ft:fc&©T-*S£<t£m£t-S 10 

mxm i KiaawMt^BaR^. 

[If ^3) ^-©^IStgsR^, 7)W)£M. 
fTWCi £ -T 1 * fctt 2 «CgB«©3£ 

t -r sm$& 3 jciBfwwiwsHR^. 

mm. mnm. gtt&mT&zttz&m i-r-s.it* 20 

tuJR#. ft, yjUa-^A, x 

«4-r*S»*3B 1 ~5©t»rftjWcfiBtt©#*93fSSR 

im&ma} m*Mi~~7<Di>-?tt&icnm2*itc% 30 
)\f. 

[000 1 ] 

[0002] 40 

iw — ^ss^t^ififfitsit^^gisj u 

-jfco 50 
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[0 00 3) C 5 LtcVZSLOfpV , Nature (Id 3 
5 33* mi 3 7-7 4 OH, 1 99 1f) te<ty*I 
#1*4927721 fe5R&t<fcr>TtiS3ftfc¥ 

wc c ft Srmfc-r £ fc&© ± ^stjt^^M^ 2 

ftfc. SiRSftfcSffea:. jUr--^A|#{$«:J;or^ 
if® Sft/c-Sifb^ * >^?L»iBt*ffffl*ffiir &a 

£ £ *T'& «5 . IS— ©«b£t*flC» 6ft4&3R©«yR*»^ 

^ftSCitftS. 1/#>U C ©*?•». HXOttST 
C £ ©T # $ C> £ l> 5 Fp1B#s& ^ fc. C ft IC 

ML, e^^©i^-;l'+*-^^;L'©iSt^^!^fflC>^ 
Ci*i|,>< 0#>Si£ $ ftTO&J&i. *©X*Jl^-U"< 

[0 004] 

f*©x*;i/+*-U^;U£fg||KPiiT&£:£-C. BXD tB 

LSffifcsftafestf aweTOftsR^^a^-r s c t k 
©?si>fejRi«a3ie«*g8R^-*a«'r sctic*5. * 

[0 00 5 ] 

[MtUft-r&fcW)*!!] *«W{c«fcfttf. TI5« 

id8©*«BftSRT-ac;*«iifaWa«s ftr . **iw©± 
i. ^Mic^mm^tc^wmm-m^xzfmmmn 

U\ Cft*«R)E-r4i/c*m-©#Bi7C*<bit{C^< 
it— S©;^©^/*^*, ±fc-5^S7C^©0. 0 
lmo l%«i50mo 1 C i^^i 

<fc o jf$fiS$ft/c*>©-c*s ct*«ffttt5±e i ccia 

3. amk. mmmomm. mm>L<amn^ 
comm. mm, Ructnb<om.^t>a<D^-rtii^-cn 

ftft S C <t £ r 4±8 B 2 (CBB«©*TOft3|5^-. 

4. ^z:©^ii7c**i. r;u*';^s. r;u*';±*^ 

£ i T 5±fB 1 - 3 ©«,»-rft38»{CBS*6©*flKft 

5. HI— ©£fi7C5R2>i. tjU* •;#)!, xha^'jA 

flfi©si^«5tfRr * s c £ i -r -S±IB 

4(clBtg©7fem^sR^. 

6. ^~©^)l7c^©fb^*s. ia^Jl©7k^b^5, & 



(3> 

3 

7. himmmffi.ttmm-&m-<o&m7m-fr, * 

C t ^itiTSlfB 1 - 7 (Dfc»f* ftj&HCf2 

*S©:)fciig&SH% 

9. ±121 ~8CDti-rn3!»CCI3tg3tifc**^»^ 10 
£ C £ f 

10. ±ib i - 8 (Di>?tifrt,nm2 ntcjtim&m* 

[0006] 

<Dfcm&tc&AirZttic£Ki. <fc >Jfi$?fi©)fcK:<fc 
it?2>0>m€;, 4 0 0-5 5 o-ac-aHi$$-r£c<tfc: 

<fc f? . ^ftStta-T-^RftSiS©^. 5 5 0-650 
•ac-CUDiftf 3 C 9ff*>*i&. ABftB$Htt 1 0# 
~1 OBtRgflfi-C&S., £tc. M&M9ttci>> mW<fo(r> 

Mil mmi>L<am^(Dmm. m.mc&*)m®.v>tfo 

40 

{0007} «M»9(C. ¥3WMMfrf-»*«ldW- 

&< £fc-«©lil:i©:&«7c5K*s. ±tc2>&m7x:m<D 
0. 0 1 m o 1 %&t±5 Omo 1 %*^i??S-r-5 <fc ^(C 

IfoeiiSgx**^- u^;i>£3> h n-ju^-^c 
[ 0 Q 0 8 ) ^-©^M^i It {J. ^^^S*4-T(M 50 
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tX>©«. T>V*}>)&m. T^ArV±m&mi>L<tt 1 
«. 7Jl>#y#JSi. X ha>^A£l,< « lffi©aS^ 

^7cm-vhi>o 0£ L,t,>2ffi<D&&3km7tftkt ux 

ft. x»Sr*. IB, ffi$S. XXtjiZlfim 

TumoiKWim. warn. $>zi>m%ssm. m&&. m. 
[0009] *aKt»«[^ji«:oi»rtt. $ ^icmtm 

[ooio] (1) ytTggs&^-oymm 

i) 20, wMfemmzo, Mmmmm4o<Dmicmm 
u . mmrnycm 2o^e3R22(cj:o r*t ® $ 
tmm*2 1 i^K*«i*'{%?ii^2 i©m<osBMcaa 

HisuccsM. 1st,, g-imomttimuxi* 
. m^fft^iw42 3«. mz®mm3 aicm<.>z>n 

-rztcib. mmm 1 o fc«*tffi^m® 40© 
rmtux, ig5 0 4itnwK «T*itr 
«. mmmi o*>j:yittt»ssi5 o^^^i 
* r^mtt3m<*j . *t@^^4 0fc±j>*ff^-ci§w 

©itii o, ^^^14 0. ii5 0[i, -en^n 

aW«M 1 0 a. j2B^*tffi^^J14 0 a . jgHJ«*g5 

0 a xh -,xi>Bk<<\ t<Dftwm$m**nmim<<cm 
Misxmnm<±m*z-e&am <*s) -cfl^a-i/tfe© 

[001 n 0 1 «:^-r**Bj©*s^*T{c*s^ 

X. &M2 2l,cJ:t)im$titc^mWmi^2 l^fstt 
mM2 0tCA»Lft:7lcttfeS?2 2«SE*aei/. JBN@S 
nfcfe*2 2^*©iifx*;t,*--©S^s*aS«:S(3K[^- 
2 l©(£^{cjg$n. £6R:t£;!fcK:J;9j$®f 1 Otc 

*«?fetc*j(,>r«. 1 o qxDmrf-tmsm 
ffixitmzisK&bZiwg'mm* ois^vmrnzmms 

0*ete3R2 2««S!>BWt*«:R0. €BR2 2J&iH^-r 
m»2 0H«fi (*7/'- F> ibrfiit. MS 

4 0(UE«£i/r«<. -eiT-eti©)B©«» 
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mm 1 o tmm2 o t<om^. mtm2 o tmmzm 
iaoi <D*m. mm^mm 3 o tumm-mm 40i© 

[0 0 12) (A) Jgllt4333# 

^mttsisftti. ( i ) m&mvmm, * /ct* < 2 > a* 

®l*5j;0*S«©2(l*>e.^€.„ ( 1 > ©*§^w:. 
(2) aatiiWKawtfli***^**!*^* 10 

£g SR. SB. ffiSS. ^*>. 7*S 

r.^A. 4 . ISR, Sfctt&tttt&JinMb 

m®©il3fi0. 0 2~1 0MmgJK7jsjt?SLC\ 

[0013] mtmitmtumMWXim^MJiiK m 

!ifSt<B2 0 Q/Dt{TT* 

[0014] 3»«tt^fiF<*fttB6**MWr*»^*c 20 
ZtZMML. 5 0%tdt*5©A!»*K, 8 0% 

[ooi5] mmwa$tm*t #5* 

J?lfcL< «y>^*>£F~fc*>£X/t— Kfb;*X&S 
Ufct-^i^A-XXSKb® ( I TO) -C*S„ 3§BJJS 30 

2Hj*';-7-7^^A©^iLrtt. 

^^l/-fe;l-P-^ (TAC) . #'Ji?U>f b7^U- 
h (PET), *>;xfl,>t7iiU-h (PEN). 

-»i>^^i'^^i'^';x^u> (SPS) . *y:?x 
-U>^JU7^ F (PPS) . #<)i}-tf*-~h (P 
C) . *V7>;u-F (PAr) . #<)Z.>\,y*> (P 
SF) . *'JxXfJW^?*> (PES) . #y:c- 40 

7-jms f (pe i ) . mVz^'j^uy-i >. xaAfb 

©3£1#{$1 m'^/cO 0. 0 1~10 0git5©*5!if 

[0016] ^H§««4£}#f*©J£tt£Ttf 
n y - F*fflns©*»ws ^i'j- fowbbs 
-?»*-Jk r;i-s-^A, m. is, m 
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#H y - FUfflKC J: 2, A*f:ft»©t£Ttt. Iff* 0 < » 1 
0%un. <fc9#$L,<te 1 ~5%£T&„ 
[0017] (B) T*£9J! 

t urn** L^mtm^mwt utk. «©<o 

( 1 ) tc^t-^«ft»^-7-{cietgL,fc^#*£|5JD 
"C&O. ^^©*^{*<klDS-C$>^c£*W* bC^„ 
MWlCtt, *?$KttTiO, v ZnO. SnO,, F 
e.O^ WO,, Nb,O s -C&y, ^K!ffSb<aTi 

o, T^0®©ffSlft£ otttafe^ffi. X7> 

+ xe>n-h?£, H»M 

OTJ&jTr |fif$L,<Bim XXU 

-^v a y y . u < «x 

y > ^89. *Hffi14»WOifcffitt*JUWtt £'©^»DSIJ 

7lf73- hffi. mmt. *®#l i F^2 6 8 1 2 9 4f 

^©^^^-^ffiffi-r-sj-^x f-;u-i> 3 >3- h& 

[0 0 18] X^l/-A-fU';->Xft{C.tDTi 0,T 

*tt5:il,>SC £*5-c#, Electrochimic 
a Acta, vol40, No. 5. 64 3-65 2 

1(1995) (cietssnri^. c©n^©*?* ut^ 

?-^>fb^£L.r«, ^^x^Af Fvxh + VK, 
^^^^Af-h^-YvXci^+^F. ?3ix^Arh5 

r-h70tS'fb9 : -^>^£T-*y. L< W?^--i»A 
f-f-^-ZV^P^^K, A T -k^-O-T-fe h ^ 

-h, ix--fvXa^->^^r.^A-tr^T-fe^i'r 
•fe h*- h-c&O. ^f^» *L,< u^^-^at- h^w 1 

fflt»r^it,i„ Mb^KDigKi L,r«, o. 0 1 
mo l/ljy±5mo 1 / 1 £TF"C£> 5Ci l> 
<. Mec»SL<«0. 05mol/l«J:2iBol/ 
l«Tt?*y, fttcft?£(s<tt0. 05mol/lJ^± 
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lmoi/i «tt*4. mnmmwv&mt u-n* 

2 0 0 -CiH±6 0 0 -CWT^Sf * b < . fgiC*f £ b < « 

3 0 0 'CW±6 0 0 •CJ^TT* «3 , L<«3 5 
0*CJ«±5 OO'CJJtT-C^-S,, T^JKDfcf* b^BfJf: 
B5~l OOOnmfelTt*^, 1 0 ~5 0 0 n m^S 

[0 019] <o m^tm 

i»ft^-#s* t'JT-i&O, ~7 s— K«iS^A5n 
M*^-C*^ C <!: bU. 
[0 02 0] ( 1 ) *3W«Mft-^ 

1 1 i -vxft£*H£*ft. ^jh©*^ 
jB0tii*«i«r&ifc&*-<o*)ii7aR-c 

[0 0 2 1 ) »S bt^fi©*^:^- FibT. ^2 

isZbomm. *F5^a, sis. is. sr. r>3^ 30 

>J?c8e^?X05Htt * K 5 «? A£?cl*$S©-te u 
XM?J. * F5>>A(7>7-J^Mfc^dsptf6ti-&o ti!2© 
fb^¥>»#<i: bTfctffilS. tf'J-fA. -Oi^A. * 
F5 ^A^CDVXt^. ^^A-tiSfcttg-fy 

y^A©-feu>ftn. ^-^>^A©^b^a*Pwr 

[0 02 2] *»9Wcffll»4^flE«ll-7-©#* bl>H: 
fW&Ifct. Si. Ti0 2 . SnO,. Fe,0 3 . WO s . 
ZnO. Nb,O s . CdS. ZnS. PbS. Bi 
,S 3 . CdSe. CdTe. GaP, InP. G a A 40 
s. Cu I nS ; , Cu I nSe.^OStWt*?), <fc 
05f^b< «T i O,. ZnO. SnO,. Fe,0 3 . W 

$b<«Ti0 2 . ZnO. SnO^fcBNb.O,!^ 

-?r*<3. ®4>J?* b<ttT i o,mi^-r'*-5„ Ctl 
too23} *mi<,m<<>z¥mm)km : ¥-tem&M,-ei> 
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[0024] mmtetikftL+OtiLmz-mc nm~nm© 

^e.*2t>/c— ^-^©^SSi* 5-200nmT*5 

©#S?2b<. 8- 1 0 0 nmft£<O0£ bt\, 

Vit. 1 0 n mJSU:©^!©*^ 1 0 n m«T©f4S 

omm&mn* (—-xnf) <D¥-im.mz o . 01-3 

0 vm&frt bt<>„ 

[0025] t&S$M,i©a&* 2 «W!2U:©IStW-&iB 

[0026] ¥*M*a£*a^©fPM&± b-cw. feres** 

© ry;U-^jS©^j T^^^iatt (19 9 8 

■i'sVmffii ( 1 9 9 5*F> ^ClBiE©V^-^U?£. 
t$*±7^© r 9r^£j£^*>tr - vOUgjtC «fc 
^ttitMXJBJWWfflu . sros>, f3 5t, JH9 
1 0 1 2~ 1 O 1 8M ( 1 9 96¥) CCletS©^ 

- '/)U&&&>& bO, ifcDeguss att^UJffcbfc 

[0027] *»fltastk-?-3i*nft*^ >©^^. ±ge\/ 
rsMt:? f > «ttijeffls»j a«stujR (1997 

€>„ ^^icV^-y^ilt. Ba r b e 6©5>-p - 

• *y • ~T * <Ji7> ■ -b^ 5 v >? ■ Ws-f- a—, 
^8 Om. mi 2^. 3157-31711(1997 
^) {C§Blg©*ffi-?>. Burns i d e 6©-^ 5 X f- 

- • ■ vf-lfT^X, f lOi, ^9-^, 2 4 19 
-2 4 2 5HKE«cwSfffifc#* bt^. 

[0 02 8]®fb^^>«. iiLTTt^-fliil' 
^^S©2^I©te^S!*!S>^*i. *|6aj-C«T^4»- 
•b'^AW ^ IA*„ M#©M^i©ia^« . r ^ % — fe'M 
©^^*J j^C *!WSL<, 8 0 % jy ±-C 4> ^ C i *i 3 

[0 02 9] ( 2 ) ^VttflHfrftg 
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[0 03 0) ftm&t UXit, **/<:»&«©#«!?§*« 

s>?na^£>, T-fehX T-fe h x h y ifc 
Mx*A^> #lfc©fig. !&£fCj£D-cffl 

*tf#yx^>:?y:3-ju©j:5ft*y^--. r§ 

4><fc^. #yx^u>^y ^-jtAD^M^^t.&Ci 
T\ #tfc$t©ttS#t®g5^g£fty. £6&CSHJ#i*UC< 10 

-Jl>-C#£©-C. ^Vx^lx>^yn-;l/^Sn-r6C 

[oo3U *aMtt«afc?-©»tt*w«:R6-r. »@© 
afca^awtattfrp (&.5i,>t*^ftS'-w>#-. j&fco 

y - >EPSJi£fcif * L/ < ttflrc # £ 0 
[0032} -f®K.mm#'im*m<Dm2 

0. 1~1 0 0 um-C^S. *H®&fCfBl»S*g£\ ¥ 
iMS^KDf? S 1 - 3 0 m m^fiFS L, < , 2-2 30 
5 u m**«fc WJLl>. ¥>W«*tfrf-©33#* 1 m ! 3 
/c«>^Stt0. 3~5 0g 

[0 033] ¥3Wratt**3«1^^±(cife*iLfc 
#<J -7-7 J)VA(D£5lCl&$.^mt&<Di&^3C&#*: 40 

fflt>&*§^ i«^a«3y#f*©^t£i3</ci*. 
py>^b^**^»isl^©»i|-5JtgftS^$WT^{b^ 

^ttSg^CCnJfjgiftS,, 50 
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too34) &mimB»im?<Dmmmzm*2i±tc 
[0 035] ^swtafi^-tt^ < <D&mzm.m? &c ± 

#rt£J:5KgtMS©*#i>&©;W$ tA». e©fc 

flltt. &iJ®W«:*fG-ci 0fSW±-c*2>©^$^ 
<, $*E>«C1 0 0<SJy±T-*-S©*WiOl^ C©±ES 

^fcfaiE«ft^*i. iist i o o omm-c$>&. 

[0036] ( 3 ) feSR 

&-czz>ifi, w«£jgs§#ess. 

[0037JC5 Lfcfe*«^»^!ST-©^E(C^ L> 
r©#^©WSiS^ft*S^* (inter locki 
ng gr oup) lrft/n^©AS^bt,\ jlfil 
t^Iil/tK, COOHl. OHl. SO^l, 
- P (0)(OH),ISfctt- OP (0)(OH),aoJ:^a 

^y>. If y?U-b£/c«a-^hxvw--h©<i:^ 

ftTte^tt^w-r^+i^- ft^-c 

ffaCOOHl, -P(0>(OH>,iJfcB-OP(0)(0 
H-) i m&&lC0 S Ch6©lB7JW y#il^i 

feiii. *fc*yy ?>&s©is^-. y^>IK*5X^T 
y y ^ AStSrJfcJS-f ^JS^©J: ^ (C^ 
ttS£^rTSft6. C©gp^%^Sibr€>J:li <> 

[0038] ®3fe@Kfflcv^,^s v^mm&m* 

(a) #«#Slti*fefS 

*v 3m*}\>? -< y>fe**fc«^x^Aig»fe«As 

5fSL< > ^T-x^A||#fe*^{C»SL^. Jl-7-x 

L-r«. muzymmftA 92772 1 

IH4 6 84 5 3 7^ Hf5 0 84 3 6 5^ ISI5 3 
50644-f, (515 4 6 3 0 5 7-^. PI55 25440 
*f. ^^7 -249790^ 1 0-5045 

12#> WO9 8/5 03 9 3f, #^2000-26 
4 8 7-i|^Cf2ig©t§f*fe3?t*sptf6n&. 
[00391 $ 6{c±iB^7-x^7 A|f(*fe*«TIB— «S 
SC (I> : 
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HUES ( 1 ) 



l*/c«200K<iT-£SlU CK SCN, H a O, 
Br, I „ CN, NCOteiffSeCN, tt6>C«Cg- 

B " 1 COOH COOH 
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[0040] 
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[004 1 ] (±fB^4>. Rait. *.mm?£tcteffik 

mm^m 1 ~ 1 2 ©a&s fctettggs©:^*^ 
*igffl» 7 ~ 1 2 <om&£ tcimm&<DT 5 >\>*jim, 
$>z>i<> itmmm^m 6-12 <dw& £ fctt&g&or >; 



40 



ttWcfcgHR (JS^iS. mm&) -Cfectl^ ) tc<fc0 

a. B- bfc^i^B- c«|S}— TfeS&^rtvrfeJ; 

[00421 W«S#JI!g<*ej?t<!>»£ tA»IWMfl*«T 

[0043] 
UtZl 
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A, 


P 


B-a 


B-b 


B-c 


Ra 


R-1 


SCN 


2 


B-1 


B-1 






R-2 


CN 


2 


B-t 


B-1 




— 
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CI 


2 


B-1 


B-1 
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R-4 


CN 


2 


B-7 


B-7 


— 
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R-5 


SCN 


2 


B-7 


B-7 


— 
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R-6 


SCN 


2 


B-1 


B-2 
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H 


R-7 


SCN 


1 


B-1 


B-3 


— 
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R-8 


CI 


1 


B-1 


B-4 




H 


R-9 


1 


2 


B-1 


B-5 




H 


R-10 


SCN 


3 


B-8 








R-11 


CN 


3 


B-8 








R-1 2 


SCN 


1 


B-8 


B-2 




H 


R-13 




0 


B-1 


B-1 


B-1 







[0 04 6] 



Hfc5] 




[0047] (b) j?>&m*ftwic&m-?z&m<D 
*^-ejf$o<^t»e»n^^yy^>fe^cr>^!i«, 

§8¥1 1 - 35 836#, 1 -6728 5#, 

1 -8 69 1 6#. 49Pe?l 1-977 2 5 
#g3¥ 1 1 - 1 5 8 3 9 5#. 11-16 3 

3 7 8-9. 1 -2 1 4 7 3 0-^. 1 1 - 

2 1 47 3 1^, 1 1 -238905^ RWft 40 

1*8 9 2 4 1 1 -*ffc<fcO f |5}9 118 4 1 -*t€>&BJMffi«{C 

[0048] ( 4 ) *3Wttfttt^©fe«©«« 

¥7 -2 4 97 9omcm$.$tit^&£>}< l cmmMi& 50 



ft. #--r>ft. Xf>a, x/L-af*s*4. fesfi 

Dtt-h;jK 3 -jt h+^atf^x h y.»t>3£> . 

^DDI^X ^PD^I/A, ^PC3-^>-fe'>^) . 

9) . Vjt*>\,X)V**isY. 75 PS (N, N-£>> 
W*^A7 5 P. N, N-^^^JUT-fe^ 3 Pf?) . 

N-y^t'D'jK>, 1, 



19 



<Dm&.m.mm < lm 1 ) Sfc'JO. 01-100mmo 
^f*g&&?l gifcOO. 01-lmmolOl 

C *i CC*t L. . fe»#4>&^ # 3 t *«S»»3&J^+^ i & 

[005 0] *$»©feSfttt. ©^ai^^tc^tcj: 
tttt? »fe# *tf 9 ©#$? * O I ». fe** L fcf&fc: r 5 



(11) #132 0 02-8 74 1 

20- 

[005 U ( d > mamsbm 

L"C. ®f^S7c>Pf©-i , ^>*i^L/c^ 
ft . ^b^7C>Pj©jgvg?r5Ky7-vh 'Ji»X 

©^Mc£jSL/ct,>tofl>£y;l^jS?ff , mti&TittJ * 

[0052) ( i ) i&wmmmm 

MilTB, MiOT095/18456^ #g§¥ 
8-259543-^, S6 5t, 1 1 #, 9 

2 3i(i 99 7#) ^(ctetgsnri^f'j^^^A 
20 is. -1*5 # AS. h vTVvy2±mM<Dma<DB 

[005a) »Jb<^5Ci©tt^«ibt 
B, nHK(Y-a). <Y-b>RD t (Y-c) 

[0054} 
[{fc6} 



I 

(Y-a) 



Ryt 

Rya-Ayj-^— Ry* I" 

(Y-b> 



[0055] (Y-a) f. Qy.ttSS^i 

&IC 5 X« 6 M3g©3r#j!£# * >£®f£ G 5 £ 

n^so'ggsiM^6^^>»*^ji«n^ i miu±a>m 

*(,cJ:<omm2ti2><Di>WfiHK Qy» (cJ:D?f^ 
§tv-S5M^«. sf-+^V-JU^. ?-7'7-;WS, 

[0056] -*BS (Y-b) 4>. Ay,«SBRMF?-X 
[0057] (Y-a) . (Y-b)M(Y- 50 



I I 

Ry5 Ry4 

(Y-c) 

«ft©7**ji/* (s? $ L/ < teiptmm^m i ~2 4, a 
otju. ^.*is)i>m. *-t>?->i>m. 2- 

M^iS2-2 4. ifi««-c*>^Tfc^«-c*^r&J: 
< w^*m-?^2~ i s<07>^>m^ja.mMm. : m.2 

~ 1 8 ©T^^-^S-C& «3 . 4*tc» £ U < 
» 2 ~ 6 ©T^+^ST^) 

[0 058} £tc. -MSC (Y-bl tfORy^Ry. 
©^ ^ 2 "3fcLt*SEt » {cilMi/ T A y , i^ts^mm 
«**JSLr*>J:<. — «SC (Y-c) ^©Ry^R 



(12) 

21 

y . © 5 *> 2 -5t<±*B^M t,rSS»&Jfi;j£ IT 

[0059]-M(Y-a) , (Y-b)R^(Y- 
c) ttKDQy,S.J>*Ry 1 ~Ry 6 «, HS4»**Un> 

(F. CI, Br. 1-30 . ->T^». 7JU=3 + ^« 
Uh*>«. ih + ^If) . 7'J-0+->I (7* 

, T'>JVK (T-t2 9MU*. ^Ot'5f-;H, ^ (YZ) 
-<>■&'> *;l>*.=-;l>a5?) » T*>.>M-*->S (T-fer-* 

Vlf) , (yx^Jl/^Xvh-^*^) . (Y3) 

m . (N, N-i^^A^i"**-/ a* 

K3£> . t^+jvS x^>i/*. ^at> 

-I' V7'D t'^US. ^^D7'Dt'jH, r/^fl'S. 2 20 

( ^ * -;t-g. ^s^> . mmmm ( e y s?* 

[OO6OJ-0&5S (Y-a) . (Y-b>X«(Y- 
c) {cj:0*3ti*ft^«B. Qy^iJRy^Ry. (Y5) 

[006 1 ] cuhommmt. #»T-tfflbtfe, 2 
zib<DT~*>vmz&x. tc-mubm. ± -r a c t r- 30 

3^7-* ><tg£&;i£7-*><!:U"T:W:. ( Y6 ) 
^P^>{t^!W'*> (C 1 Bff), NSC". B 
F,-. PF,-. CIO,", (CF^O,),^, (CF 
^F.SO,)^-, CF.SOr, CF.COO", Ph 
,B-, (CF^O,) ,C-*Wil/l>«iOTWe> 
fx, (CF.SO.) ,N-XBBF,-Ta550*iJ:DffS 
U>. Li I^Ci'ftOa^iW^Cife [0 06 4} 



2002-874 1 



22 



[0062} ^Wr*?* t < fflt»6»n-&^m©*» 

[0063] 
[<fc7} 
(YD 



o 



I 



o 



N + 
I 



a 

C 4 H 9 (n) 

CT CH ° 

1 

CH2CN 



CHaCN 

X" 



I 

C4H 9 (n) 



CT x- 

N + 



1 

C 4 H 9 {n) 



Y1-1 X=l 
Y1-2 X=BF 4 
Y1-3 X=N(S02CF3) 2 
Y1-4 X=PF B 

Y2-1 X=l 
Y2~2 X=BF 4 
Y2-3 X=N(S02CF 3 ) 2 
Y2-4 X-PF 6 

Y3-1 X=l 

Y3-2 X=BF 4 

Y3-3 X=N(S02CF 3 ) 2 



Y4-1 X=l 

Y4-2 X=BF 4 

Y4-3 X=N(S0 2 CF3) 2 



Y5-1 X=I 

Y5-2 X=BF 4 

Y5-3 X*N{SOiCF d } 2 



Y6-1 X=l 

Y6-2 X=BF 4 

Y6-3 X=N(S02CF3) 2 



23 
(Y7) 



(Y8) 



(Y9) 



(Y10) 



(13) 



2 0 02-8 74 1 



CHr N ^ N -C 4 H 9 (n) X " 



CH 3 - N Y N ^C 6 H 13 (n> X 



CH 3 



-N^M^ X" 
CH 2 =CH ^ C 4 H 9 (n) 



(Y11) 



,CH 3 
CH 3 



24 



Y7-1 X=l 
Y7-2 X=BF 4 
Y7-3 X=N(S02CF3) 2 
Y7-4 X=Br 

Y8-1 X»l 

Y8-2 X=BF 4 

Y8-3 X^N(S02CF3) 2 

Y9-1 X^l 

Y9-2 X=BF 4 

Y9-3 X=N(S02CF 3 ) 2 

Y10-1 X=l 
Y10-2 X=BF 4 
Y1Q-3 X=N(S02CF3) 2 

Y11.-1 x-r 

Y11-2 X=BF 4 
Y11-3 X=N(SD2CF3) 2 



(Y12) 



CH 3 
* * + 



~C 6 H 13 {n> 



Y12-1 X=l 
Y12-2 X=BF 4 
Y12-3 X=N(S02CF3) 2 



[0065} 



(14) *5fR§2 0 0 2-8 74 1 

25 . 26 

(Y13> X- X- YUM*. 

/"V + + f=\ Y13-2 X*BF 4 

(n)C 4 Hr N> ^ N ^(CH 2 ) 6 ^ N ^ N ^c 4 H 9 {n) Y13 " 3 X=N(S02CF 3 ) 2 

(Y14> Y14 " 1 50=1 

x - Y14-2 X-BF 4 

CH 3 ^ ^ C 4 H9(n) 

(Y15) 

/=\ + Y15-1 X=l 

a N -CaH t3 (n) X ~ Y15-2X=BF 4 
Y1 5-3 X=N(S02CF3) 2 

(Y16) 

X~ X" Y1 6-1 X=l 

CH3— f N N— (CH^—V V-CH 3 Y16-2 X=BF 4 

N=/ N==/ ^ Y16-3 X=N(S02CF3>2 

(Y17> 

X" + X" Y17-1 X=l 

CH 3 - N^~V- (CH^g-Z^N-CHa Y *7~2 X=BF 4 

\=/ \=/ Y17-3 X=N(S02CF 3 ) 2 



[0066] 



[fbi 0] 



(15) 



27 



(ri8> 



CH2CH3 

CH3CH2 — N— C 4 H 9 (n) 



I 

CH2CH3 



(V19> 



CH2CH3 



CH 3 — N — {CH 2 CH20)2CH3 J 
CH2CH3 

(Y20> 

(CHaCHsOsCHa 
CH 3 (OCH2CH^ 2 — N— (CHgCHaO^CHs 
X" (CHjCH^aCHa 



(Y21) 



(Y22) 



<i>C3H 7 
fi)C 3 H 7 — N— CH 2 CH 3 



CH2CH3 



CH3CH2 — N — CH 2 CH 2 0 
CH2CH3 



-O 



(Y23> 



(Y24) 



Q 



CH3 C4H 9 (n> 



o 



CH3^ N ^C 4 H 9 (n) 



M2 002-874 1 

28. 



Y18-1 X=l 
Y18-2 X=BF 4 
Y18-3 X=N(SOzCF3) 2 
Y18-4 X=PF 6 

Y19-1 X=l 
Y19-2 X=BF 4 
Y19-3 X=N(S02CF3> a 



Y20-1 Xo| 
Y20-2 X=BF 4 
Y20-3 X=N(S02CF3)2 

Y21-1 X=l 
Y21-2 X=BF 4 
Y21-3 X=N(S02CF3) 2 



Y22-1 X=l 
Y22-2 X=BF 4 
Y22-3 X=N(SC>2CF3>2 

Y23-1 X=l 
Y23-2 X=BF 4 
Y23-3 X=N(Sa 2 CF 3 ) 2 

Y24-1 X-l 
Y24-2 X=BF 4 
Y24-3 X=N(S02CF 3 > 2 



[0 067 ] 



Ubl 1 ] 



(16) 



29 



(Y25) 



C4H 9 (n) 



(Y26) 



CH 3 — P— C^n) 
C4H g (n> 



»H20a2-874 1 
30 



Y25-1 X=l 
Y25~2 X=BF 4 
Y25-3 X=,N(SOgCF 3 ) 2 



CH 3 CH 2 (OCH 2 CH^2 (CHaCHsOJaCHgCHa 



Y26-1 X=l 
Y26-2 X-BF 4 
Y26-3 X^NCSOzCFg^ 



(Y27) 



0 



Y27-1 X*l 



*f + Y27-2 X-BF 4 

(CH 2 CH20)20CH 2 CH3 Y27-3 X=N(S02CF3) 2 



(Y28) 



CH3 



Y28-1 X=l 
Y28-2 X=BF 4 
Y28-3 X=N(S0 2 CF 3 ) 2 



[006 8] 



30 [fbl2} 



(17) #Pf2 0 02-8 74 1 

31 32 
(Y29) 

+^,Et Y29-1 X=l 

Me^ X X- Y29 " 2 X=N(S0 2 CF 3 > 2 

N N Y29-3 X=BF 4 

Me Me Y29-4 X=PF 6 



(Y30) 



(Y31> 



+ ^Bu(n) Y30-1 X=l 

Me^ A ^Me X" X=N(S0 2 CF 3 > 2 
N N Y30-3 X=BF 4 

Me Me Y3 °- 4 X=CF3S03 



Y31-1 X=l 

^^CH 2 CH20^-CH 3 X=N(S02CF3)2 



Me^ A ^Mb X- Y31-3 X-BF 4 

N N 
I I 
Me Me 



(Y32) 

Me v +x .Et Y32-1 X=l 

Me-. A ^Me X- Y 32 " 2 X=N<SO a CF 3)a 
N N Y32-3 X=BF 4 

Me Me 



[0 06 9} 



Utl 3 ) 



(18> 

33 

<Y33> 

CHa-tOCHaCHj^ + ^CH 2 CH a O) 5 -CH3 Y33-1 X=l 

X .Me X- Y33 " 2 X=N(SO a CF 3 ) 2 

N N 
I I 
Me Me 



#132 0 02 -8 7 4 1 
34 



Y33-3 X=BF 4 



(Y34) 



Me. 



o 

N 

I I 
Me Me 



Me 



Y34-1 X=l 

Y34-2 X=N(S02CF 3 ) 2 
Y34-3 X=BF 4 



(Y35) 



C 



+/ (CH 2 CH 2 03 r CH 3 

A- cH3 



Y35-1 X=l 

Y35-2 X=N(S02CF3>2 
Y35-3 X=BF 4 



(Y36) 



(n)Bu^ + 
N 

rV 

Me Me 



Me 



X" 

+ ^Bu(n) 
' N 

Me Mes. 1 ^Me 

N N 

i i 

Me Me 

V36-1 X=l 

Y36-2 X=N(S0 2 CFak 
Y36-3 X=BF 4 



[oo7o> ±ii®mm.nMMit&ux'®immx'&z> 

<D*>%. 5 0Mfi%«±#3^5£&r*£C£#*?£ L, 

[0071 } mMmmi&w<£avmzmM-?z<D&itf£ 

tCftbTO. l~2 0fl%-C*? 1 ©«*K > 0. 
5 - 5 JfS^T&S©^ «3»£ 
[0 07 2] < 2 ) fBKift 

I,i3 •m^cDS^fc'tt ( 3 >>f fctt 
£ LT»L il, Nal, KI, Csl, Cal, & 

A3-^ K^£'4SiT>*-'i»AYt^<D3'?^% 
£) .Br , i^ft^lCDia*^^ (Ht©ilt»L 
iBr. NaBr, KBr, CsBr, CaBr.M 



-7)\>*-A>*J>7>)\>-7 a K&i'O-r^ft^Bj, ftaf 

F. -fS^VJ^AS-^-i' Kfci^i&r^-^ Aft. 
^5©3^»«t€rll^t>1ffc^M*^S _hi* 

[0073]$?* LA>HS?ftrlK« 0 . 1 M«_h 1 5 M 
JtTFT'S) *) . S?>K:jffiL,<tt0. 2MJ£Lhl 0MJ5TF 

40 t->3^^<3>aSMSa»0. 0 1MH10. 

[0074) ^Mtcfieffl-r-s^w. ffig**ffi< -y * 

iLttt, x^U>2/-**- K ynfl/^-^ 
- Mt-&^. 3--*5F;t,-2-** 

50 S'TJM^Ux-tMI/. 7'a fl^>yy ^~)V'J>7)V^)V 



(19) 

35 

;k *V7'ot*u>^ y a—jvjT x— t-jvu <t" 

M-'7H'+*i-?;k #y x^t-I^y a— 
T^+^x-f-jb, # y ?"a t*u 3— >u*yTJi' 

Jk •J'Ofl/yyj 3-;k #y x^b^ yrJ-;k 

# y 7'n b* u> i?* y n y y -fe y i'oD^fiBT^ 

hx h y;k ^□tt-h'JJl', O^ih'J 
3i/& <tr©x h y ;Wb^, *-3kx;i/:7 * +2^ K. 

[007 5) J/c, *^-C5i. J. Am. Ceram. Soc . , 
80 (12)3157-3171(aS97)tCiB*S$i|TCI,»£J:5&t e r 
t -^Jl'fy5?>-¥». 2-fay>, 2, 

^tt*»»rt-a*B^«*f * U»«S3»HH:0 . 0 5 Mfc* 
±2MJWT-C*>^ 0 20 

[oo76> ( 3 ) vswsmm 

WBStB, W»»B*y *A>\>VMWm 

lymer Electrolyte Reviews-l*i<fcc>*2 (3.R.MacCallum 
iC.A. Vincent©*fg. ELSEVIER APPLIED SCIENCE)" 

yr^yax r y;k 5.<tt-';f>*»*b< 

fb3-tfS*§-£t*3. Chem Soc. 3apan, Ind. Chem.Sec., 
46,77 9(1943>, 3. Am. Chem. Soc., 131, 5542 (1989>, 
3. Chem. Soc., Chem. Com mun., 1993 , 390, Anqew. C 
hem. Int. Ed. Engl., 35,1949(1996), Chem. Lett. ,19 
96 , 885 , 3. Chm. Soc., Chan. Ccmmun., 1997,545^:12 

[0 077}i/c * y v-oaawsfcK: <£ «) m&?sf £ 
y^Mbs-esttH^ ^t^tt&si&tta^w-rstfy 40 

f y y>j§, s #*/-.»hr. ?tv->hs. * 
+-y->/-j^. r y r -*3V* y >ss. y 

^3tM^K*t l -c 2 wem±©i* 

;k ;^*>j&x*7\>k Btoteft. i?D5^F, 
[007 8] (4) iETLNti&m 50 



^2002-8741 
36 

^tS*/c«^$>^,ti«c:(DM^?:ffl^to-lf/c@ 
(*©iE?Uj»36**»*ie»^- £ C i AST # £ . 
( a ) *f&J£?LilfcHttsft 

xftwicmm^mtemmiEfiMimmt utb. 3 .Haqe 

n et al . .Synthetic Metal 89(1997) 215-220. Nature, Vo 
1.395, 8 Oct. 1998,p583-585*JJ:i>*W0 9 1 / 1 0 6 

1 7 . !f#P§BS5 9- 1 9439 3^$g. #^¥5 - 2 
34 6 8 1^Sli, ^BfcfBM. 9 2 3, 7 7 4f, 
tif4-3 0 86 8 8^, *B*$MpJfr4, 7 6 
4. 6 2 5-Jf. W3-26 9 084fm *5fB3¥ 

4- 1 29 27 1 #2rfR, *SB8¥4 - 1 7 5 39 

*L «fI§¥4 - 2 6 4 1 8 9^<Zr$R. 3WF4 - 2 9 0 
8 5 1 mbM. ftfflW-A - 3 6 4 1 5 3#<2>fR, 4$PB? 

5- 254 7 »»¥5 - 239455^ 
«. ^P3¥5-32 0634#<RfR. «»¥6- 1 9 7 
2-5f£#g. - 1 3 8 5 6 2#£38. #13^7 - 

2 5 2 4 7 4-S|£#g. ftPB? 1 1 - 1 4 4 7 7 3 -Sf&fR 
«*tc*3#i&3¥«BeT 3 >S^#ig5p. n-14982 
1 ^'2M. 1 1 -1 4 8 0 6 7^fE, 1 
1- 1 7 6 4 8 9#^$B^(CI2*E© h y 7 *x u 
f«H*»* L.<ffil»-5rCli^-C#^ 0 Adv. Mate 
r. 1997,9,N0.7,p557,Am}ew. Chem. Int. Ed. Enql. 19 
95 , 34, No.3,p303-307.3ACS,Vol32O, N0.4,19.98,p664- 

672^{cfe*g5nrL^* y ^ >-(b^i,K. Mur 

akoshi et al.,;Chem. Lett. 1997, p471tCl2$£<D?}< ') 
b'O— 3b, ' 'Hancbook of Orpanic Conductive Molecul 
es and Polymers Vol. 1,2, 3, 4 (NALWA^ WILEYtUK&> ' ' 
(clB«l3ti-Ct^#yT-b^l'>teJ;c>'-€-©SI^. ^ 
y (p-7x^.i/»*3j:^©iift, *y <p-7 
^xu>fxw» *j«t<yt-e©si^. #y^xxu> 
b'xix>teJ:c>'^©P^» 1 ^y ^^7^>*3j:c>'-?-<7) 

[0 0 7 9} ( b > *RaiE?L|ftj£fra 

l^Cim^. C©Sfi<JCDpS«lti{b^3*^ 
/n*> K+> 7*75^2 e vmi-C&SC L 
§?>{C2. 5 e VJyjbr^^CiAWS OO. S 

{b^x>-> +^<fc i) i,» ci«gf*5„ «ffi-r & 
*3i/©»* w.»*BH»a<tr>r < aa*. — jfe^c 4 . 5 e 

V«±5. 5 eVJyTT-&SCi*s»$L<, 3 

4. 7eVjy±5. 3 eVJWTf $>£C U>„ 

»* L>^p^H^b^«5*«ft«-1ii©a5l^^tJfb^ 

^i*-efe «3 . — mom *-&tiit&&m#<DMt lx 

BCu], CuSCN, CuInSe,. Cu (In, 



(20) 

37 

Ga) Se„ CuGaSe,, Cu.O, CuS, Cu 
GaS,, CulnS,, CuA 1 Se.ftiWtf^ 
6„ C©EpT-&Cu I*>«fci>*CuSCN*5$f*b<. c 
u I U». C©B*>©pS!«l«^b^«J*»(* 

£OT. GaP. N i O. CoO. FeO, Bi 2 O s , 
MoO„ Cr,0,9*m>4Ci*T#5. plii 

O-'cmW • s e ctltl 0' cm'/V • 
secJyT-C*<3. 3 6CC»SU<«1 0- 3 cm'/V 
•secKllO'cm'/V' sec«K-*^. I; 10 
fc. «f Llr'iWtt 1 0 - S/c mKl 

10'S/cm«Tt*0, 36CC»S0<«1 O-'S 
/c mlXh 1 0 S/cm«Tt*5. 
[0 08 0] *%WCDiE7L$BifglB«T i^-te^*- F- b - 

i&gttf£ D"Cfr5 C <fc * -5 . JfcfglJJ© F - > F <h 
OTW$t,<l£ffl3tl-2>©«. 3^. FUX (4-Zf 

K NOPF„ SbCl 5l 1 2 . Br,, HCIO,, 
(n-C,H s ),C10„ h 'J?fr*a#m. 4 - F-r 20 

FeCI„ AuCt„ NOSbF 6 . AsF s . NOB 
F,. L i BF„ H 3 [PMo u O,„] . Li [ <CF, 
SOJ.N], 7, 7. 8. 8-fh7->7^^^ 
(TCNQ), 7 7-U>C6 0fT&^ cn 

©£F * ot«M»*fb^^#«:*f l-t o . oooi 

0. 0 0 l©S%«±3SIS%*?SS-Cfe-5. 

[0081] < 5 > nm£mm<DBf& 30 
m^«i©0/&fr*iciigkTi;t. 2m*)<D-fr&*nm 

£Sre*£. *>i o{*^^±(cotM. 

[0 08 2] B«^©*§£. m^8WI©»^iA<&:£?*<fc 
f & X£ 7 - a -fe x * fijffir £ h . 

[0 08 3] f&g©ig£. S^©«5f^«J®tCfc(,»r« 40 
*f2«g©2: L. 1? i>gfl©®iS&ES.ll:f§g 

[0084] ®{£1li&?jf*>IK*©IE?L <*-;U) fft&ft 
f4©^CC(*K^«^C V D&3£© F9-<lrtltNUI 



#132 00 2-8 7 4 1 
38 

[oo85] *m>n<D%wmm*<D'mm : &mmw : }* 
o. o o 5 timvxt i o o ummm-c&>*)^ 3 

KttO. 0 1 umVLl.7 0 (im*it*>3. #(C$?£ 
[008 6 ] ( E ) 

HtfiL-Ti*. #fi (0dx.i*fi#. 18, IB. 

~?a. vy*j^A. -t^^^ai?). gat. g/c« 

SB. iS, T^5-^A. V^^>>>A£*f«i 

»SL<H5j l m«TT*'}. 3 hiclfft. L < l* 1 0 n 
m-3/imOli«^ >*ISJI©^®JgSi{*ffil41J: 
W*L^*®JS6i©®B4U-r«5 0Q/DOT~C 
3P»iC$TSL<«2 0Q/DJ^T-C^.& o 
[0087] ^«tt3t^i^S©l»Tn*>— rtttcte 

fc&jui. ^mtt^^^i^©^ < <t i>-jii>mn 

mzitzofimzuiK c©jg^®«^M«f 
ir*#r*«E««»* Li*. c©«fc^^>pt@4b-r». ^ 

[0088] nma. ^n^W}m±icmmmmu^m. 

flj. + (PVD. CVD) 3lflS 

^^^T€.»«©^S^WJ€flAf?#wn«J;C^ 

«. >Ptffi©15tii*Ttf -5 g Wr-^H - F * flft » -5 ©*i 
Jf^Lt,^ ^fc. »^L.i<^#il'J-F©«®t5j:i>'l5S 
^iS . 'J - FfSacc <fc S AW*a©<5T^«^«^ 

[0089] ( F ) -e©ffe©B 

««i ut:f^ffl-r*»«tta3#»te«fc £«««©-**& 



(21) 

[0090] ( g ) ytm^nsm^oiftsmmoymtew 

a*tt»»*^rtBr*-5. A£ < 2 otc»t*ti«. MS 
*>6*©AS**«in»«C«jSt. tf-ffi#>£©*nJ«BftflJi§ 
rtSpJtg-C&S. H2HS9fc:*$MBK:#*l,<jlM3-CS 

[ o o 9 i } B2 a. aw**)! i o a tj&wzmmn 

JB4 0aiOBtc. 83W2 0i. m&KUI3 0<>:£ 

otl>4. B3tt. aWStt5 0a±«C-a^i>;-F 
1 $ 6«:SBjig^S l OatRO. T^OJl 

6 0 . SdKM 2 0 . BfflMM 3 Ote J:£>*>Ftffi>SmJl 4 

o*c©*-c»w. 2<E>ic3mmm5 ozmmLtcbo 

04t*. $^lf5 0±JC3 6tc3!S3gl 0**U T 

ii 3 o <t mmnmmmm 4 0 a t -gpwi^jg y 

— K 1 1 *«Wfc»S»R5 Oal *i';-Kl 1 AN 

%mmt,ci,-c&mLtcb<DX'&t) . #«j#>e>7fc#A« 20 

y — f 1 1 *kw. 2 ^cmmmmm 1 0 a <2fcw4 
0 a ) fcs&ttifc *>© 1 mvmcrm an 6 0 2 

€.*3&»AS*r*flBi-C*4. B6». lil«5 0ai 
KSBJ2»SJ1 1 0 a . Tt016a, j££J|2 0. 
»1 3 0 teO: t>'#t@«SJi 4Q«Rtt. C ©JitC3t*# 
S« 5 0 £SBg L//c 0 '**Mtft> 6*^AM"r 

BTtt. 3S^a«50±{c*«H10-* 
fb. Tifc*>»6 0*8». J*6iC 30 

mn&mm 3 0 u&9§ft&3t«iB 4 0 a c 

©±5C jfB^SS 5 0a ^ESl/c &©-?£> 0 . Stffifi9*> 

■2otRw. 2 hicmm^nm 3 0 te & vmm*mm 

W4 0a4R». C©±KgWSS5 0 a^iegL-fc 

i9B, 3d3S«5 0±fC*JIJll 0*KW> T!fe»)» 
6 0^tt^I2 0Mtt 3 6&C@{*©miwf£ifr 
I3 0*Rtf. C©±tC-gp*tffi^m®4 OSfctt^i 40 
U — F 1 1 *M-fZ> i><DX'$>K> > 63fe#tA*f-T. 

Sflliiiftoros.. 

[009 2) C 2 3 3fc«irfe 

stmass ibt-ft ?> * * > #k 

Wt-r*»^**»«ift«b*A. 3KflltifeW«(S^©^b 
^rt^©Mfc*lW±-r*fc«rtc. <SJM3r* i>v— 1»» 
^JH-C^fchr^©*^ »*tt3£Sf(**»J:Cf*r so 
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^©•feJK^gP©^j&«i»$:e ( KC±KliL/c7fe^^ 
MliP©1fj£<?:|5] *#6W©fe^t^^: 

fltessn. *©±*aaMM««'#***TMt». s 

nrte«5. :^^©eMA^»tt%&{j^gm>tt 
M^fciJHSSKiO, jBfiCft6©*5^-.>Mj|j£ 

*a«r# s. AttfcKct*. mnw- 1 1 - 8 4 5 

1 0 0 9 3 j *»i»©*«^aRT-*as«— f*®*^ * 
-^wtL?cfitit©--CT5fes 1 o«c^-r. 01 o«. jgsj 

ft** 5 0 a©-*©I±K2W?£#S@ I 0 a 4S» 
Tl"3I&0?:iib. C«Xh»C$6K:fe*!8Mt 
T i 02 ££#bfcS0feJB 2 0 . Mffimmm 3 0 teJ: O' 
^IJl«^li4 0 £lftttfc^>l'#*S^-;MbSttT 
te 0 . »S 5 0 a ©ffi*©H»C ttS«|»jh» 7 0 *w» 

&tirb»«tts**-r. c©j:5ft«jsi-r&«^ a 
s=t*©*iffl^%]S*4/c*(c. mdtm 2 0 ©sait^ 
ot©Aswc**fflR5 0 aMfrhmct commit 

[0094)010 tC^Lfc^j*©*-^^-^©^. 

mvLktcj&mwa. tmm. iLnmmm. nmm&tL 

5?x?5 u >y. CVD, PVDfOflft^Pt^ 

m. $>-5m*^^->^^/ c «)A*s^M©u— y- 

X^7-ftf>y, ^"^XvCVMCSolar Enerw Materi 
als and Solar Cells, 48, p373-381^fClBtS>. 
©^«fl^ffi^{c J; 0 ^* > ^-T 4 C i T*3rS©* 

[0095] 

l. rM^b^i»>»ft*©WH 
i - l . ^t5^A 

y-7U-t>XtmT I-Nanoxide-D (T^ 

*—v&mt*9>amt. ph = o. 8) iogtc» 

Tfi50. 000©PEG (#'/l?-U>i"j3-A) 
0. 15g4fflL, ^Iftb^fHgAtL 



(22) 



41 



4$R2 0 0 2-874 1 
42 



1-2. &m&B^H *-Hil/c 0 
#fWKA 10. 15 gCC^^r 1 mo 1 /dm 5 « [0096} 
*g»<tWaOH (@#) fib, milC7riLtc£m{t [gl] 





mm 






A 






B 


Na (OH) 


2. 6mff(0.33nol%) 


C 


Na (OH) 


8. 6mg (I.O00IX) 


D 


Na (OH) 


26mg (3.3iloX) 


E 


KCO z 


12mg (l.OuolX) 


F 


Al (OH) a 


4 5 mg (3.3nloX) 


G 


(CF 3 COO) «Sn 


3 2mg (l.OnloX) 


H 


S r (OH) 2 


1. 2g <25nolX) 



[0097] 2 . &m*W.mVtcT i O z «S(Df^K 
SHF4»«**H 1 ©liiWJ:^^ ^?: H-^LfcM 

K; 2 5mmx l 0 0 mm, BBSISSK 1 0 £*/□) 
^ffiWlcT)— (Si>f.5Hm) **7XfS-otfiat 

fcf£. 4 0 0'C<D*v F7'U- h±(Cg#, M3£tttffi5 20 
~10%#fflSlTT'. ^U-z-C^n '^v-Xjft <?-*x 

4. lml, i^^-*aOml®iSW)(C < l:»J 
rBMb^f^WJBtm^JB (m&m Onm) *JB«L 
fc„ 3 6it, gtffDBflRO-ffi 3mm) SCte#f- 

zwrnLtc. mm&. ^mbiu mu-eim 

7-7 7;KpFP-3 232) KAJl. 5 50°Ctcr 3 0# 30 

fc^-cfiSI* l 2 o°CJcfr&$-c&4Pi,;U£. e 
•*R- lODiSiR (3x 1 O- 4 *^/'; h->k jggg; x 
t --f^s-fr : y-fe h~ h U;U= 1 : 1 : 

2) K4o -c-cmt *> vi2&i>4mm®motc. %mw. 

i^H^T^h-F'^Km g&f£ftU 2 2 
mmx 1 9mmfttCW»iJ)nXb-cmffi?rf#fc 0 CCD<fc5 

[0098} 3 . mffi&mm<DBf&te xvytwibofm 40 

±IB2-CftS!j LtcMfe* 2 6mmx l 8mm©^3(c 
mil>, ■PAftl 4mmx Ummft^U — Mit* 

3 - 1 . a *>mffi®wsmo>Jtm 

mmLtcm,m tmc*z 2 {DS&mMrt ? x owe. e 

i|Ogl= 1 /im, H^XMM = 1 . 1mm) 
#U i^U>^CD7 U-AI^^-!)-- (Jl£ 1 0 ix 
m) £8A,T-. S2^[S]K^-?-ffl©^|»T-*SiliI4m 
m^$55C^tBL-Cfi*3^*>-efc (01 1 ) . ^feSP 
t?*5Ti 0 ! 2H^«6S^©M^U-C^f*?rx^+ 50 



UT, H»?K «b£#H :<b^52 CF,CO 
OLi :CF 3 COONa=15:35 : 1 : 1 : 1 

(JCSJt) ) ^SO'Cfc-CLiWaaEtffc. 

[0099] 

[fbl4] 




C 2 Hs 



f 3 




CaH s 

[oioo] 
3-2. fciimmm 

(»o#««jjS) 





1 0 g 




1 0 fir 


EDTA2Na27ki 


30g 




4g 


2, 2' 


50mg 


NaCN 


30mg 


K, N i (CN) « 


1 5mg 


PEG 1 0 0 0 


25mg 
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U p t O (7k> 1 L 

»-5tI©pHttl2-C*->fc. it>->&m*:£M-C3-7 

gjS1-SCi-CCul?:Mlfc. Cu 
Mmx.-i/sifTZCfC, Cu*Cu I tc^UC 

ftaw»(c8i < »a l, -c i> & c t ^Wrffi s e m <t 9 stBtr* 
»»h±<c. b&jk**/?* <s£ib©jw*= lfim, 

Ji7X$m=\. 1mm. t-fXlcmx2. 5cm> 

[ 0 1 0 1 ] ttt«5>3 - 1 2&CJ:'}. SHC 

^L/c<t*5<3. *7X5 0 a. mmm 10a, T i O, 
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T i O 2 .iai20, ®5#W>g3 0. 

[0102] 4 . 3fe^^^<DffiiJ« 
5 0 0W©+-fey>7>:/ (^i^gD <r>%*ift%-7 a 
(Or i e I}±$!jAMl. 5G) ^ffl-TCliJCj: 
0«Sfcfe»**|6*3-&fc. C©3feCD^g« lOOmW 

J&m& (f-*U- SMU2 4 0 OS) {crf.'J^L/c. 

pgscnii (vo c> i^^s (J?) zmziamu 

[0103} 
[*2] 









§a&sjE<voc) 
cv> 


(%) 


1 0 1 


ttmm 


A 




0.5 9 


I 4. 5 


10 2 




B 


// 


0.6 1 


! 4. 6 


10 3 




C 


// 


0.6 4 


4. 7 


104 




D 


// 


0. 6 8 


4. 4 


10 5 




E 


// 


o.6a 


4. 6 


106 




F 


// 


0.6 3 


I 4. 6 


10 7 




f G 


// 


0. 6 1 


4. 5 


10 8 




H 


// 


0.7 1 


3. 7 


1 0 9 




A 




0.4 6 


> 2. 7 


110 




B 


// 


0.4 8 


2. 8 


111 




C 


// 


0.5 2 


2. 9 


112 




I> 


// 


0.5 7 


* 2. 7 



[0 1 0 4}^2J:D. ^^©XfitCiOf^L-fc. 

( 1 0 2- 1 0 8 ) «. m^t£^mm (ion 

tCStU BJJ&mJE (Voc) *WC»£li*s»*4. C© 

gfttts&mbJB ic mnmmm oym^m^tcm^ ( 1 1 

0~1 12) K*Jl»-CfeRa-C*S. Ha&HEEt*. £H 
©$3stofi*^<ft£ (102-1 03-1 04) 

do3>io2. i04) o mto-rz&micj: 

i-Cl3C*:*ftftW*l3S»r>fc. tIc«61 0 8 <D«I(C^£IM 40 

R D <fc 0 ig^SKfb^^ L TO & t £ ##>&>o 
1 0 8T1i7tf-fe'T i O.if f >®X hn> 
?-5AOfi^|»^lSl/TI,>fc. 10 2~107©M 

© tr - f imm ztite&i tc. 

[0 1 O5)£lt0l2 

ffi!S©^«i^S5t^^fflc^rpj«{^f ofcic^. 
fb^.X4^ttil//c^-c^i(cj sc (JSfc&jiss&g) # so 



-■?A*«Sfljb*jR. tut-*'-?*** f>ixh P>^ 

oMcamitx x^mahtcihts. ztcmhtitc. etih 

[0 106) 

[^HJ©^) *l6BJ©fe^it^3fem^*^fc<fcO'7fe 

imwoffimzcmj}) 

[mil *mW<DB£. L i»jHHKBftJR^©«BS*^-r 
[02] #2PJ©#£ L l>*«BR3R^-©«je*^"r 

[03) *$m<DM * L c w^r 

[04] *^B^©5f $ U ivjfeTOISRT-oaBS*^ 

[06] *&wo&& Li*jtmsa^*<mm&ii* 
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[07} *|iW<0»3EUt>^Mft*^©«Jft**T 
[0 1 0 ] #3^©**^*T«ffit>fc»«-{*3a 

So 

[011] SUfeMf©«®«>S*a^to#^©^l?r*T 
[#-sf<Ds&"8] 

i ^mmrm^^^mm 

3 -Wft**>Jia*?MEf £«3fcas# : 



10 



* 1 0 




1 0 a 


mmmmm 


1 1 


&m <j - f 


2 0 




2 1 




2 2 


as 


2 3 




3 0 


mmmmm 


4 0 




4 0a 




5 0 


mm. 


5 0a 




6 0 




7 0 
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[an 



[02] 



50,50a 

40,40a^_ 
30— 




20 

60 
10,10a- 

50,50a 



niiiiiiiiiminini Unii'inmi iiiiuiiiiiuimnjiumi 
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